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Please amend the claims as follows: 

1 , (Currently Amended) A gait-loconiotor apparatus for support edit, gtartoc and 

climb, and transitions between llc-slt-stance positions of a person with a locomotion 
disabilitv,t hat - k - woro - on a disabled user, said gait looomotorj he apparatus 
comprising: 

an cxoskclotott brac ing; avatcm o comprising jointed support 
arms for coupling to the trunk of the body and lower limbs of the 
person having o plurality of joint e d segm e nts, said brac e adapted to 
fit th e lowor body ot th e disaolea user ; 

propulsion means coupled to the exoskeleton bracing 
system ada p ted to . for providing© relative movement between said 
plural i ty of jointod -oegmonta to porta of the exookeleton bracing 

system: 

a plurality of sensors for sensing tilt of the trunk and 
angular position of parts of exoskeleton bracing system at least urn? 
senior adapted to monitor the angular pooition of at least ono of 
said plurality of joint e d segments; 

a control unit for receiving information from said plurality 
of sensors^ Mid for identifying the relative position of parts of the 
exoskeleton bracing system* the tilt of the person with respect to 
the ground and eait phases or other phases of modes o f oper ation, a 
current mode of operation being manually set bv the person bv an 
interface mtn the control unit, processing the information in 
accordance with the current mode of operation and activating and 
controlling the propulsion system in accordance with a set of 
predefined movement modes or patterns adapted to supervis e said 
propulsion m e ans and to receiv e fe e dback information from said at 
least one se nsor 30 as to facilitate said brace to perform walking 
patt e rns ; 

whereby the apparatus establishes a man-machine interface 
relation with the person with the locomotion disability, and aids the 
person in acc r uiring iocomotion as desired, w her e by th e di rah led unc* 
that wears said gait - locomotor apparatus is abl e to s teadily stand in - a 
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stance position support e d by said brace, and is able to walk in various 
walking patt e rns using said control unit. 

2. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 1 , 
wherein said the exoskeleton brac ing systeme comprises a torso brace and a pelvis 
brace adapted to fit the «se?^trun k of the person, two thigh braces adapted to fit the 
user's thigh s of the person and two leg braces adapted to fit the us e r's legs and feet of 
the person . 

3. (Currently amended) The gait-locomotor apparatus as claimed in Claim 1, 
wherein stabilizing shoes are provided and are attached to the exoskeleton b ra cing 
systeme, said stabilizing shoes are adapted to increase lateral stability. 

4. (original) The gait-locomotor apparatus as claimed in Claim 3, wherein said 
stabilizing shoes are adapted to maintain a side lean. 

5. (original) The gait-locomotor apparatus as claimed in Claim 3, wherein said 
stabilizing shoes are provided with a rounded bottom. 

6. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 1, 
wherein said exoskeleton b rac ing systeme is provided with two side crutches adapted 
to provide direct support to the use pperson . 

7. The gait-locomotor apparatus as claimed in Claim 6, wherein said two side 
crutches are retractable so as to facilitate height adjustments. 



8. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 7, 
wherein at least one of said two side crutches comprises at least two members that are 
telescopically connected so as to adjust the length of the side crutch-leng&. 

9. (Currently amended) The gait-locomotor apparatus as claimed in Claim 6, 
wherein each of said two side crutches is provided with a handle that facilitates the 
user to g rasp ing of the crutches. 
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10. (Original) The gait-locomotor apparatus as claimed in Claim 6, wherein said 
two side crutches are provided with a motorizes system that is adapted to actuate the 
side crutches and wherein said motorized system is electrically connected to said 
control unit 

1 1 . (Currently amended"* T he gait-locomotor apparatus as claimed in Claim 1, 
wherein said propulsion means system ere-is pooitioned coupled to in or proximal to 
articulations between the jointed segments of said exoskeleton fe rae ebracing system . 

12. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 1, 
wherein said propulsion m e ans system are-comprises linear motors. 

1 3 . (Currently amended! T he gait-locomotor apparatus as claimed in Claim 12, 
wherein two of the motors are adjacent to thea user's hi p of the person , 

14. (Currently amended) The gaiMocomotor apparatus as claimed in Claim 12, 
wherein two of the motors are adjacent to the us e r's knee s of the person . 

15. (Currently amended) The gait-locomotor apparatus as claimed in Claim 4412, 
wherein at least one of the linear motors is provided with a stator provided with a 
forcer, said stator is attached to one of the jointed s e gmont s support arms, and wherein 
said forcer is coupled to a lever that is attached to the-an adjoining s e gm e nt su pport 
arm * 

16. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 15, 
wherein said lever hasving a laterally protruding portion, and wherein said forcer is 
coupled to said portion. 

1 7. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 1 5, 
wherein said stator is pivotaliy connected to the jointed s e gm e n ts upport arm . 

1 8. (Currently amended) The gait-locomotor apparatus as claimed in Claim I, 
wherein said propulsion in^aRS -systern is-comprises a thrust force motor having a 
linear motor provided with gearing ability, said linear motor is attached to one of the 
App. No. 09/864,845 Page 4 of 12 

BEST AVAILABLE COP v 



PACE 5/13 * RCVD AT 7(25/2005 10:15:50 PM [Eastern Daylight Time] • SVR:USPTO-EFXRF-6/24 * DNIS:2738300 * CSID:+1 (207)767-5324 • DURATION (mm-ss):07-22 



25/07/2005 22:22 FROM: +1(207)767-5324 Saltamar Innovations TO: 15712738300 PAGE: 006 OF 013 



| jointed s e gm e nts suoport arms , and wherein a forcer of said linear motor is connected 

to a belt having two ends, said belt circles about a wheel and is further coupled to a 
| lever attached to the-an adjoining articulated segment su pport arm , 

19. (Original) The gait-locomotor apparatus as claimed in Claim 1 8, wherein said 
lever is provided with two opposite lateral protrusions, and wherein each of the two 
ends of said belt is connected to one of the lateral protrusions of said lever. 

. | 20. (Currently amended') The gait-locomotor apparatus as claimed in Claim 1 8, 
wherein said lever is a cogwheel attached hi an articulation between jointed 
j segment ssu pport arms . 

21. (Currently amended") T he gait-locomotion apparatus as claimed in Claim 1, 
wherein said propulsion m e ans system c omprises a thrust force motor in which a 
linear motor having gearing ability is attached to a jointed segm e nt support arm 
between two articulations, and wherein a stator of said linear motor is provided with 
two adjacent wheels, said stator is provided with a first forcer coupled to a belt, said 
belt circles about one of the wheels and circles a cogwheel that is attached adjacent to 
one of the articulations, and wherein said stator is provided with a second forcer 
coupled to another belt that circles about the other wheel and circles another cogwheel 
that is attached adjacent to the other articulation. 

22. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 1, 
wherein said propulsion means system comprises an air muscle actuator. 

23. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 1, 
wherein said propulsion means system comprises a rotary motor. 

24. (Currently amended) The gait-locomotor apparatus as claimed in Claim 23, 
wherein said rotary motor is positioned in an articulation between the jointed 
segments su pport arms o f said brae ebracing system . 

| 25. (Currently amended) The gait-locomotor apparatus as claimed in Claim 24, 
further comprising a plurality of interacting cogwheels, at least one of the cogwheels 
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is connected by a movable belt to another wheel so as to provide relative movement 
between the jointed segments su pport arms. 

26. (Original) The gait-locomotor apparatus as claimed in Claim 25, wherein said 
two interacting cogwheels are concentric. 

27. (Currently amended^) The gait-locomotor apparatus as claimed in Claim 1, 
wherein said at least one of the sensors is a tilt sensor. 

28. (Currently amended"* T he gait-locomotor apparatus as claimed in Claim 27, 
wherein a goniometer is attached to articulations between-fcbe jointed segm e nts 
su pport arms o f said bra cing system e in order to measure the articulation angle. 

29. (Currently amended) T he gait-locomotor apparatus as claimed in Claim \> 
wherein-said at least one of the s ensors is an acceleration sensor. 

30. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 29, 
wherein-said at least one of the sensors is an accelerometer. 

3 1 . (Currently amended) H ie gait-locomotor apparatus as claimed m Claim 1, 
wherein said f ee dback information is -comprises angles of articulation between-the 
jointed seg m e n ts-su pport arms of said brac ing systeme * 

32. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 1, 
wherein said f e edback i nformation is -comprises accelerations of th e us e r's body parte 
o f the person . 

33. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 1, 
wherein said feedback information ie-comprises a ngular velocities. 

34. (Original) The gait-locomotor apparatus as claimed in Claim 1, wherein a 
processor is incorporated in said control unit, said processor adapted to execute 
motion control algorithms. 
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35. (Currently amended! The gait-locomotor apparatus as claimed in Claim 34, 
wherein said algorithms comprises commands dictating the angles between the jointed 
s e gment s -support arms and the position of the jointed s e gm e n ts-su pport arms so as to 
perform predetermined modes of operation on said brac ing systeme . 

36. (Original) The gait-locomotor apparatus as claimed in Claim 35, wherein said 
modes of operation are selected from the group consisting of standing mode, gait 
mode, climbing mode, descending mode, lie-sit transition mode, sit-stance transition 
mode, stance-gait transition mode, training mode, learning mode or a combination 
thereof. 

37. (Currently amended! T he gait-locomotor apparatus as claimed in Claim 35, 
wherein at least one of said modes of operation is initiated by exceeding a threshold 
value in the angular position of at least one of the jointed s e gm e nts su pport arms . 

38. (Currently amended) H ie gait-locomotor apparatus as claimed in Claims 36, 
wherein at least one of said modes of operation is initiated by receiving a signal 
monitored by at least one of said sensors, said signal indicating that a t hreshold value 
has been exceeded in the tilt angle of the us e r's tors o of the person . 

39* (Currently amended) The gait-locomotor apparatus as claimed in Claim 1, 
wherein said control unit is communicating with said propulsion systemm eans 
through power drivers. 

40. (Currently amended! T he gait-locomotor apparatus as claimed in Claim 1, 
wherein said control unit is communicating with a man-machine interface adapted to 
receive commands from the person« seg. 

41. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 1 , 
wherein-said at least one of the sensors is communicating with said control unit 
through feedback interfaces. 

42. (Original) The gait-locomotor apparatus as claimed in Claim 1, wherein said 
gait-locomotor apparatus further comprises a safety unit and a built-in test unit. 
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43. (Original) The gait-locomotor apparatus as claimed in Claim 42, wherein said 
safety unit is communicating with said control unit. 

44. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 42, 
wherein said safety unit is communicating with-said at least one of the sensors, 

45. (Original) The gait-locomotor apparatus as claimed in Claim 1, wherein said 
gait-locomotor apparatus further comprises a power unit 

46. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 1 5 
wherein-said at least on e of the sensors provides a warning signal. 

47. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 46-er- 
4$, wherein a-the warning signal indicates the power s tatus of the gait-locomotor 
a pparatus of said batt e ry . 

45. (Currently amended) The gait-locomotor apparatus as claimed in Claim 46, 
wherein the warning signal indicates currents in said propulsion system m eans . 

49. (Original) The gait-locomotor apparatus as claimed in Claim 1, wherein said 
gait-locomotor apparatus further comprises at least one temperature sensor. 

50. (Original) The gait-locomotor apparatus as claimed in Claim 49, wherein said . 
gait-locomotor apparatus further comprises overheat protection. 

5 1 . (Currently amended) T he gait-locomotor apparatus as claimed in Claim 50, 
wherein said temperature is monitored in said propulsion meaa ssvstem . 

52. (Original) The gait-locomotor apparatus as claimed in Claim 50, wherein said 
temperature is monitored in said control unit 
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53. (Currently amended') T he gait-locomotor apparatus as claimed in Claim 1, 
wherein said gait-locomotor apparatus further comprise s-a functional electrical 
stimulation (FES ^ means , 

54. (Currently amended) The gait-locomotor apparatus as claimed in Claim 534. 
wherein said gait-locomotor apparatus further comprises FES e lectrodes* said 
electrodes are electrically communicating with a signal generator. 

55. (Original) The gait-locomotor apparatus as claimed in Claim 54, wherein said 
signal generator is communicating with said control unit. 

56. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 54 a 
wherein said control unit further comprises commands dictating an electrical signal 
that is transferred by the FES electrodes. 

5 7. (Currently amended) T he gait-locomotor apparatus as claimed in Claim 53, 
wherein said control unit further comprises command that activate the FES means . 

58-61. (C ancelled) 

62. (New) A gait-restoration method for facilitating gait, stance and climb, and 
transitions between lie-s it-stance positions of a person with a locomotion disability, 
the method comprising the steps of: 

providing a gait-locomotor apparatus comprising: 

an exoskeleton bracing system, comprising jointed support arms for coupling to the 
trunk of the body and lower limbs of the person; 

a propulsion system coupled to the exoskeleton bracing system for providing relative 
movement to parts of the exoskeleton bracing system; 

a plurality of sensors for sensing tilt of the trunk and angular position of parts of the 
exoskeleton bracing system; 
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a control unit having an algorithm for accomplishing; 
receiving information from said plurality of sensors; 
identifying the relative position of parts of the exoskeleton bracing 
system,; 

identifying tilt and gait phases; 

identifying a current mode of operation being manually set by the 
person via an interface into the control unit; 

processing the information in accordance with the current mode of 
operation; and, 

activating and controlling the propulsion system in accordance with 
. a set of predefined movement modes or patterns; 

setting a desired operation mode; 

determining specific movement mode or pattern from the set of 
predefined movement modes or patterns, upon sensing a tilt of the 
person, the angle of the tilt and at least a first derivative of the tilt 
angle; and 

actuating the propulsion system in accordance with the set of 
predefined movement modes or patterns. 

63. (New) The method of claim 62, wherein the algorithm 
includes a gait algorithm comprising the following steps: 

detecting an upper body tilt of the person, determining the angle of 
the tilt and at least a first derivative of the tilt angle; 

computing parameters for a gait pattern, selected from the set of 
predefined movement modes or patterns; 

initiating a forward step of a first leg of the person by actuating the 
propulsion system; 
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placing the foot of the first leg on the ground; 
straightening the knee of first leg; 

determining when the person reaches an upright position; 

t 

if another tilt is sensed repeating the above steps replacing the 
operations performed by the first leg with similar operations to be 
preformed by the second leg. 

64. (New) The method of claim 63 wherein a stairs-climbing 
algorithm is incorporated. 

65. (New) The method of claim 64, wherein the stairs-climbing 
algorithm is a climbing-up algorithm, comprising: 

detecting an upper body tilt of the person, determining the angle of 
the tilt and at least a first derivative of the tilt angle; 

computing parameters for a stairs-climbing pattern, selected from 
the set of predefined movement modes or patterns; 

initiating a forward step of a first leg of the person by actuating the 
propulsion system* whereby the foot of the first leg is raised; 

placing down the foot of the first leg; 

straightening the knee of first leg; 

determining that the person have reached an upright position; 

if another tilt is sensed, repeating the above steps replacing the 
operations performed by the first leg with similar operations to be 
preformed by the second leg. 
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66. (New) The method of claim 64, wherein the stairs-climbing 
algorithm is a climbing-down algorithm, comprising: 

detecting an upper body tilt of the person, determining the tilt angle 
and at least a first derivative of the tilt angle; 

computing parameters for a stairs-climbing pattern* selected from 
the set of predefined movement modes or patterns; 

initiating a forward step of a first leg of the person while 
maintaining a the first leg in a straightened posture, by actuating 
the propulsion system, whereby the foot of the first leg is raised, 
while simultaneously folding the knee of the second leg; 

placing down the foot of the first leg; 

determining when the person reaches an upright position; 

if another tilt is sensed repeating the above steps replacing the 
operations performed by the first leg with similar operations to be 
preformed by the second leg. 

67. (New) The method of claim 62 wherein a turn algorithm is 
incorporated comprising: 

sensing an body throwing movement in a certain turn direction; 

using a first leg of the person as an axis for the turn, forwarding the 
second leg across in the turn direction. 

68. (New) The method of claim 62, wherein a transition algorithm 
between a lie position, a sit position, and a stance position is 
incorporated. 
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